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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electromagnetic wave 
absorber for milli-wave which can exhibit high and stable absorption 
characteristics in an object milli-wave band, even if the absorber is 
subjected to a thermal change or bonding. 
SOLUTION: Each of electromagnetic wave absorbers 1 and 1a 
contains a heat-resistant sheet 2 made of a rubber or plastic 
material, soft magnetic metal powder 4 embedded in the matrix of the 
rubber or plastic material, aluminum foil (metal layer) 6 or a 
plated-Cu layer (metal layer) 8, and a plated-Ni layer (metal layer) 9 
formed on either one surface of the sheet 2 to cover the surface. 
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[Claim(s)] 

[Claim 1]An electromagnetic wave absorber for millimeter waves characterized by what it is [ a thing ] 

characterized by comprising the following. 

A heat-resistant sheet which consists of rubber or a plastic. 

A metal layer covered on soft magnetism metal powder laid underground into the above-mentioned rubber 
or a matrix of a plastic, and which surface in the above-mentioned sheet. 

[Claim 2]The electromagnetic wave absorber for millimeter waves according to claim 1 characterized by 
what said sheets are plastics, such as synthetic rubbers, such as acrylic rubber which consists of 
heat-resistant polymer, and silicone rubber, or PPS resin, and LCP resin. 

[Claim 3]The electromagnetic wave absorber for millimeter waves according to claim 1 or 2 characterized 
by what said metal layer is a metallic foil adhered to the surface of said sheet, a metallic thin plate, or a 
metal plating layer formed by plating. 

[Claim 4]The electromagnetic wave absorber for millimeter waves according to any one of claims 1 to 3 
characterized by what return loss at the time of carrying out vertical incidence of the electromagnetic 
waves of a 76-77-GHz millimeter wave to said sheet is not less than 15 dB. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the electromagnetic wave absorber for millimeter waves 

used in the high frequency band of a millimeter wave (30-100 GHz). 

[0002] 

[Description of the Prior Art]In order to prevent an automobile accident and to improve safety, research of 
the advanced traffic system is advanced widely. The sensor called the millimeter wave radar which 
measures the distance between two cars and relative velocity with a preceded vehicle as one of them is 
mentioned. Now, the thing using infrared laser is used for the millimeter wave radar which is carried in some 
cars and put in practical use from the cheap point. However, the millimeter wave radar using the starting 
infrared laser has the fault that a sensing function deteriorates with rain, snow, fog, or dust. For this reason, 
the millimeter wave radar using an electromagnetic wave with a frequency of 76 GHz or 60 GHz is also 
examined, for example. 

[0003]Since the millimeter wave radar using the above-mentioned electromagnetic waves is a sensor using 
interference of electromagnetic waves, It is necessary to arrange the electromagnetic wave absorber for 
millimeter waves which absorbs a 76-GHz electromagnetic wave effectively in the necessary position in the 
housing of a radar that the unnecessary electromagnetic waves reflected from the housing and structure of 
the above-mentioned radar should be removed. Since it is what operates automatically possible by carrying 
a millimeter wave radar in a car in practice, the malfunction is directly linked with an accident. For this 
reason, the weatherability which is equal to change of an absorption feature, ambient temperature, etc. 
where the electromagnetic wave absorber for millimeter waves was also stabilized highly is called for. 
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[0004]By the way, there is a sheet shaped thing which laid soft magnetism metal powder underground into 
the matrix of the plastic which uses chlorinated polyethylene (CPE) as a base, for example in the 
electromagnetic wave absorber utilized now. When the built electromagnetic wave absorber is carried in a 
car with a millimeter wave radar, the weatherability which is equal to change of +125 ** — 40 ** ambient 
temperature, for example is called for. However, since heat modification is produced near +125 ** and the 
thickness of an electromagnetic wave absorber changes, the above-mentioned chlorinated polyethylene has 
the problem that an absorption feature will originally separate greatly from the target millimeter wave belt. 
The electromagnetic wave absorber used for the millimeter wave radar for mount is firmly fixed to the 
housing of a radar via adhesives, for example in order to be equal to the vibration accompanying a run of a 
car. However, in the electromagnetic wave absorber of the rubber sheet type which laid soft magnetism 
metal powder underground, in order that electromagnetic waves may advance also into the inside of an 
adhesives layer, there is also a problem that an absorption feature will separate greatly from the target 
millimeter wave belt with the thickness. 
[0005] 

[Problem(s) to be Solved by the Invention]This invention solves the problem in the Prior art explained above, 
and makes a technical problem what the electromagnetic wave absorber for millimeter waves which can 
demonstrate the absorption feature highly stable in the target millimeter wave belt also by thermal change 
or adhesion is provided for. 
[0006] 

[Means for Solving the Problem]This invention is hit on an idea of it and accomplished to use heat-resistant 
polymer for a sheet of a matrix, or provide a metal layer in the surface of a sheet to apply as a result of 
artificers' inquiring and investigating, in order to solve an aforementioned problem. That is, an 
electromagnetic wave absorber for millimeter waves of this invention contains a heat-resistant sheet which 
consists of rubber or a plastic, soft magnetism metal powder laid underground into the above-mentioned 
rubber or a matrix of a plastic, and a metal layer covered on which surface in the above-mentioned sheet. 
[0007]Since a millimeter wave which advanced into an inside reflects by a metal layer covered on which 
surface of a sheet according to this, degradation of an absorption feature by a glue line for fixing the 
electromagnetic wave absorber concerned to apparatus can be prevented. As a result, in electromagnetic 
waves of the target millimeter wave, highly, it is stabilized and a necessary absorption feature can be 
demonstrated. Since a heat-resistant sheet is used, a stabilized absorption feature where thickness could 
not change easily due to thermal change can be held. Therefore, if a built electromagnetic wave absorber for 
millimeter waves is arranged, for example to a position in a housing of said millimeter wave radar, an 
unnecessary millimeter wave can be absorbed certainly, the above-mentioned radar can receive only a 
predetermined millimeter wave correctly, and an exact function without malfunction can be achieved. The 
characteristic which produces a volume change by moisture easily with neither heat contraction nor the 
characteristic which is hard to expand thermally is also included in the above-mentioned heat resistance in 
a sheet. 

[0008]An electromagnetic wave absorber for millimeter waves in which said sheets are plastics, such as 
synthetic rubbers, such as acrylic rubber which consists of heat-resistant polymer, and silicone rubber, or 
PPS (polyphenylene sulfide) resin, and LCP (liquid crystal polymer) resin, is also contained. Since it has 
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weatherability which is equal to change of +125 ** — 40 ** ambient temperature, for example, and the 
moisture resistance which bears high humidity certainly according to this, also when it uses for said 
millimeter wave radar for mount, thickness of the above-mentioned sheet cannot change easily. For this 
reason, a necessary absorption feature can be acquired by being stabilized highly to electromagnetic waves 
of a predetermined millimeter wave. 

[0009]An electromagnetic wave absorber for millimeter waves in which said metal layer is a metallic foil 
adhered to the surface of said sheet, a metallic thin plate, or a metal plating layer formed by plating is also 
contained. According to this, since it reflects with a metallic foil etc., a millimeter wave which advanced into 
a sheet is not influenced by an adhesives layer for fixing the electromagnetic wave absorber concerned to 
apparatus, but it can acquire a necessary absorption feature by being stabilized to electromagnetic waves of 
a predetermined millimeter wave. When it plates soon on the above-mentioned sheet especially, it is not 
necessary to take into consideration influence of the above-mentioned adhesives layer, and a design of an 
electromagnetic wave absorber becomes still easier. Even when pasting up a metallic foil and a metallic thin 
plate on a sheet, ultra-thin or an electromagnetic wave absorber which agreed for a predetermined 
millimeter wave by grasping a dielectric constant and thickness of adhesives which were set as prescribed 
thickness used for attachment can be manufactured easily. They are contained in the above-mentioned 
metallic foil or a metallic thin plate by foil and sheet metal, such as aluminum and copper, and to a metal 
plating layer. It is contained by all the metal plating layers that can be covered on the surface of a sheet, and 
For example, non-electrolytic copper plating, It can also form by a metal plating layer of two or more layers 
which consists of a method of carrying out electrolytic copper plating and also congener, or dissimilar metal 
plating after Cu plating, nickel plating, Cr plating, or non-electrolytic copper plating. 

[0010]In addition, an electromagnetic wave absorber for millimeter waves whose return loss at the time of 
carrying out vertical incidence of the electromagnetic waves of a 76-77-GHz millimeter wave to said sheet 
is not less than 15 dB is also contained. According to this, an unnecessary millimeter wave can be absorbed, 
sensing of the 76-77-GHz required millimeter wave can be carried out in the above-mentioned radar, and a 
necessary function can be made to accomplish correctly in a millimeter wave radar mentioned above, for 
example. Also in a millimetric wave band except said frequency band, an electromagnetic wave absorber for 
millimeter waves of this invention can be applied, and can also apply the use not only to said millimeter wave 
radar for mount but to electronic equipment, control machinery, or communication equipment etc. 
[0011] 

[Embodiment of the Invention]Below, the suitable gestalt for operation of this invention is explained with a 
drawing. Drawing 1 (A) is shown and the section of the electromagnetic wave absorber 1 for millimeter 
waves of this invention The sheet 2 of insulation [ consisting of a plastic of heat-resistant polymer and ], It 
is ** constituted with the soft magnetism metal powder 4 laid under this sheet 2 almost uniformly, and the 
aluminium foil (metal layer) 6 with a thickness of about 50 micrometers covered via the adhesives layer 7 
about 100 micrometers thick on one surface of the above-mentioned sheet 2. The adhesives layer 7 is 
combined with these and thickness t of the sheet 2 based on the thickness and dielectric constant, and it is 
set up so that the electromagnetic wave absorber 1 may have an attenuation peak corresponding to a 
predetermined millimeter wave. After dissolving Fe-13wt%Cr and soft magnetism alloys, such as 
Fe-7wt%Cr-9wt%aluminum, for example and spraying with an atomizing method, the thing of detailed particle 
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diameter with a mean particle diameter of 6-10 micrometers is used for the soft magnetism metal powder 4 
by sieving. After blending and kneading the metal powder 4 to apply at an about [ 10-50vol% ] rate to the 
matrix material which consists of heat-resistant polymer, such as PPS resin and LCP resin, as shown in 
dj^swjniLL.(A), it fabricates on the flexible sheet 2 of 0.8 mm of thickness t abbreviation with a roll forming 
machine. Finally, it is considered as the sheet shaped millimeter wave electromagnetic wave absorber 1 by 
pasting up the aluminium foil 6 on one surface of the sheet 2 via the adhesives layer 7. 
[001 2]thickness t which drawing 1 (B) showed the section of the electromagnetic wave absorber 1a for 
millimeter waves of a different gestalt, and laid underground the soft magnetism metal powder 4 as well as 
said electromagnetic wave absorber 1 — with about 0.9-mm sheet 2. It is ** constituted with Cu plated 
layer (metal layer) 8 about 2 micrometers thick and Ni plated layer (metal layer) 9 about 0.2 micrometer 
thick which were covered on one surface of this sheet 2. After applying a plating catalyst to the surface or 
carrying out a surface roughening process to the sheet 2, Cu plated layer 8 can be soon covered with 
non-electrolytic copper plating. As the arrow in J, \ ving . (A) and (B) shows, the electromagnetic waves 
(plane wave) W of a 76-GHz millimeter wave are vertically entered to the electromagnetic wave absorbers 1 
and 1a for millimeter waves, for example from the surface of the sheet 2 with which the aluminium foil 6, Cu 
plated layer 8, and Ni plated layer 9 are not covered. Then, the above-mentioned electromagnetic waves W 
advance into the sheet 2 of the electromagnetic wave absorbers 1 and 1a. Under the present circumstances, 
the electromagnetic wave absorbers 1 and 1a are designed so that that reflection coefficient may approach 
0 (zero) infinite to the target frequency. For this reason, they are absorbed, the electromagnetic waves W 
advancing, and it reflects in the aluminium foil 6 of an opposite hand, or the metal layer of Cu plated layer 8, 
and it interferes in them mutually with the electromagnetic waves W which newly entered, and they negate 
energy mutually. That is, since reflection attenuation (reflection loss) of the electromagnetic waves W is 
carried out [ not returning outside ], it becomes possible to absorb the electromagnetic waves W of the 
target millimeter wave certainly, and to attenuate them. 

[0013]Since according to the above electromagnetic wave absorbers 1 and 1a it is designed so that the 
reflection coefficient of the sheet 2 may become small as much as possible, for example in a 76-GHz 
millimeter wave, a thing of not less than at least 15 dB for which the magnitude of attenuation of about 20 
dB is specifically secured certainly becomes possible. Since it is reflected by the metal layer of the 
aluminium foil 6 covered on the surface of one of the two of the sheet 2, or Cu plated layer 8, all 
electromagnetic waves can prevent certainly a gap of the absorption feature by the adhesives used for this 
by it by sticking the starting surface side on apparatus. And since plastics, such as PPS resin which 
consists of heat-resistant polymer, are used for the sheet 2, it also becomes possible to maintain as ** heat 
modification and the electromagnetic-wave-absorbing characteristic which could not carry out volume 
modification easily and was stabilized at a long period of time, for example under a heating collar boundary 
automatic in the car, the cold of a severe winter term, or high humidity. Therefore, the peak of reflection 
attenuation can be easily agreed to the electromagnetic waves of a millimeter wave region, and it is 
stabilized certainly and it becomes possible to absorb and cover the electromagnetic waves of a millimeter 
wave region. Synthetic rubbers which consist of heat-resistant polymer, such as acrylic rubber or silicone 
rubber, may be used for the sheet 2. 
[0014] 
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[Examples 1 and 2] Here, the concrete example of this invention is described. To the matrix of the acrylic 
rubber which consists of heat-resistant polymer, it consisted of Fe-13wt%Cr, the soft magnetism metal 
powder 4 with a mean particle diameter of 8 micrometers was blended at 25vol% of a rate, and standard 
thickness t obtained the sheet (100 mm x 100 mm) 2 at 0.8 mm by kneading and roll forming. The whole 
thickness manufactured the electromagnetic wave absorber 1 for millimeter waves of Example 1 which is 0.9 
mm by pasting up the 50-micrometer-thick aluminium foil 6 on one surface of this sheet 2 via the thickness 
abbreviation 100micrometer**10micrometer acrylic adhesives (Sumitomo 3M make: Y-9479) 7. This 
electromagnetic wave absorber 1 is the target millimeter wave [ GHz / 76 ]. 

[001 5]Consist of acrylic rubber containing the soft magnetism metal powder 4 manufactured like the above, 
and while receives the surface in the sheet 2 whose standard thickness t is 0.9 mm, 2-micrometer-thick Cu 
plated layer 8 was soon covered with non-electrolytic copper plating, 0.2-micrometer-thick Ni plated layer 
9 was covered on it, and the electromagnetic wave absorber 1a for millimeter waves of Example 2 was 
manufactured. This electromagnetic wave absorber 1a is also the target millimeter wave [ GHz / 76 ]. As 
shown in said raw - (A) and (B), near the center of the sheet 2 in the electromagnetic wave absorbers 1 
and 1a of Examples 1 and 2 is established in free space, From the horn antenna which is not illustrated, it 
entered vertically to the surface without the aluminium foil [ in / for the electromagnetic waves (plane 
wave) W of a 70-80-GHz millimetric wave band (high frequency) / the sheet 2 of the electromagnetic wave 
absorbers 1 and 1a ] 6 etc., respectively. Under the present circumstances, the return loss in every 
frequency was measured with the network analyzer which is not illustrated. The result was shown in the 
graph of dra^MJL(A) and (B). 

[001 6]According to the graph of drawing 2 (A) and (B), all, in near 76 GHz, the electromagnetic wave 
absorbers 1 and 1a of Examples 1 and 2 have the peak P of reflection attenuation, and showed return loss of 
about 20 dB. Millimeter wave W which advanced into the sheet 2 of each example is reflected by metal 
layers, such as the aluminium foil 6, by sticking the aluminium foil 6 via the adhesives layer 7 of prescribed 
thickness, or covering Cu plated layer 8 and Ni plated layer 9 by this. For this reason, the gap of the 
absorption feature by the adhesives layer used when starting by sticking on apparatus the surface side 
which covered the metal layer could be prevented, and it has checked that electromagnetic waves were 
certainly absorbable in the millimeter wave region near 76 GHz as setting out. 
[0017] 

[Work example 3]The five electromagnetic wave absorbers 1 for millimeter waves of Example 3 which 
manufactures like said Example 1 and has the same size were manufactured. A 76-GHz millimeter wave is 
targeted also for these. Elevated-temperature maintenance which is heated at 125 ** and held as ** in 
1000 hours was performed in the electromagnetic wave absorber 1 for millimeter waves of one sheet. 
Low-temperature maintenance which is cooled at -40 ** and held as ** in 1000 hours was performed to 
another electromagnetic wave absorber 1. The spalling test which holds heating and cooling for 10 minutes 
at a time at 125 ** and -40 **, and is done in 500 cycles by turns was done on another electromagnetic 
wave absorber 1. In addition, to another electromagnetic wave absorber 1, the high-humidity/temperature 
examination which is 80 ** and carries out **** maintenance under relative humidity (RH)80% of conditions 
in 1000 hours was done. 

[0018]About the electromagnetic wave absorber 1 of four sheets of Example 3 which processed more than 
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individually, and the unsettled remaining electromagnetic wave absorber 1 of one sheet, the electromagnetic 
waves W of a 70-80-GHz millimetric wave band were vertically entered by the same method as the above, 
respectively, and the return loss in every frequency was measured. The result is shown in the graph of 
drswini^ According to the graph of dra*n|^_(A), an unsettled thing and the thing which performed said 
four kinds of processings all have the peak P of reflection attenuation in near 76 GHz, and the 
electromagnetic wave absorber 1 of five sheets of Example 3 showed return loss of about 20 dB. These are 
considered that the absorption feature of the sheet 2 which absorbs the millimeter wave which advanced 
did not change substantially even if placed by various heating, cooling, and the environment of high humidity 
by having used the sheet 2 of the acrylic rubber which consists of heat-resistant polymer. 
[001 9]On the other hand, after blending the same soft magnetism metal powder 4 as the above at same rate 
to the matrix of chlorinated polyethylene (CPE), two electromagnetic wave absorbers of the comparative 
example 1 which has the same size as Example 3 were manufactured by kneading and roll forming. A 76-GHz 
millimeter wave is targeted also for these. It heated at 125 ** per sheet of this, and held for 1 hour. About 
the thing after the starting processing, and the unsettled thing, the electromagnetic waves W were entered 
by the same method as the above, and return loss was measured. The result is shown in the graph of 
drawing 3 (B). According to the graph of drawing 3 (B). in near 76 GHz, the unsettled thing shown as a solid 
line has the peak P of reflection attenuation, and showed return loss of about 20 dB. However, the peak of 
reflection attenuation is remarkable to low frequency slippage, and 1-hour heating and the held thing had 
shifted to 125 ** shown with the dashed line in i^MiQ&A^), when the sheet which consists of chlorinated 
polyethylene carried out heat modification and the thickness became thick. As a result, near 76 GHz made 
into an object, that from which reflection attenuation was hardly obtained is presumed. From the result of 
the above Example 3 and the comparative example 1, it became clear that the electromagnetic wave 
absorber 1 of this invention was excellent also in thermal change. 
[0020] 

[Work example 4]Thickness t which lays underground the soft magnetism metal powder 4 manufactured like 
the above receives the surface in the sheet 2 of the acrylic rubber which is 0.9 mm, 2-micrometer-thick Cu 
plated layer 8 was soon covered with non-electrolytic copper plating, 0.2-micrometer-thick Ni plated layer 
9 was covered on it, and the four electromagnetic wave absorbers 1a for millimeter waves of Example 4 
which has the same size as said Example 2 were manufactured. A 76-GHz millimeter wave is targeted also 
for these. Four electromagnetic wave absorbers for millimeter waves of the comparative example 2 which 
lays underground the same soft magnetism metal powder 4 as the above, and consists only of the sheet 2 of 
the acrylic rubber of the same thickness t were manufactured. A 76-GHz millimeter wave is targeted also 
for these. 

[0021]50-micrometer-thick acrylic pressure sensitive adhesive (Sumitomo 3M make: 9460PC) was pasted 
up on the surface with which said metal skins 8 and 9 of the sheet 2 were covered among Examples 4 by the 
electromagnetic wave absorber 1a for millimeter waves of one sheet. On the other hand, the binder with the 
same, same thickness as the above was pasted up also on the surface of the sheet 2 of the electromagnetic 
wave absorber for millimeter waves of one sheet among the comparative examples 2. 1 25-micrometer-thick 
acrylic pressure sensitive adhesive (same as the above: 9469PC) was pasted up on the surface with which 
said metal skins 8 and 9 in another sheet 2 of one sheet were covered among Examples 4. On the other 
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hand, the binder with the same, same thickness as the above was pasted up also on the surface of another 
sheet 2 of one sheet among the comparative examples 2. 255-micrometer-thick acrylic pressure sensitive 
adhesive (same as the above: 9473PC) was pasted up on the surface with which said metal skins 8 and 9 in 
another sheet 2 of one sheet were covered among Examples 4. On the other hand, the binder with the same, 
same thickness as the above was pasted up also on the surface of another sheet 2 of one sheet among the 
comparative examples 2. these binders — the electromagnetic wave absorber for millimeter waves (1a) — 
for example, it is equivalent to the adhesives used when sticking on predetermined [ in the housing of said 
millimeter wave radar ] at a position. In Example 4, the binder was pasted up on the surface of Cu plated 
layer 8 covered by the sheet 2 and Ni plated layer 9. 

[0022]About the electromagnetic wave absorber 1a for millimeter waves of four sheets of Example 4 
containing an unpasted up thing, the electromagnetic waves W of a 60-90-GHz millimetric wave band were 
vertically entered by the same method as the above, respectively, and the return loss in every frequency 
was measured. The result was shown in the graph of di^wing_4_(A). The electromagnetic wave absorber for 
millimeter waves of four sheets of the comparative example 2 containing an unpasted up thing as well as the 
above measured return loss. The result was shown in the graph of drawirjg__4 (B). any of that on which the 
millimeter wave electromagnetic wave absorber 1a of four sheets of Example 4 pasted up individually an 
unsettled thing and said three kinds of binders according to the graph of drawjrifjKA) — although — in near 
76 GHz, it has the peak P of reflection attenuation, and return loss of about 20 dB was shown. Since a 
millimeter wave reflects this altogether by the above-mentioned metal skin 8 even if it pastes up the binder 
of various thickness on it by having covered Cu plated layer 8 and Ni plated layer 9 on the surface of the 
sheet 2 of acrylic rubber, It seems that the peak of reflection attenuation has been fixed in near 76 GHz, 
without being influenced by said binder. 

[0023]On the other hand, according to the graph of dravvingJ^(B), in near 76 GHz, the electromagnetic wave 
absorber which is not pasted [ which is shown as a solid line ] up has the peak P of reflection attenuation, 
and showed return loss of about 20 dB. However, the peak p of reflection attenuation shifted to low 
frequency slippage as the binder became thick, and return loss was also reducing the electromagnetic wave 
absorber of three sheets on which said binder shown with the dashed line in drawing; 4 (B), a dashed dotted 
line, and a two-dot chain line was pasted up little by little. By the comparative example 2, this is presumed 
to be that from which the peak p of reflection attenuation shifted like the graph of .drawing .4 (B), as a result 
of a millimeter wave's advancing to the inside of a binder and an absorption feature's changing, since said 
binder was soon pasted up on the surface of the sheet 2. Even when a binder was used for the adhesion 
which starts when the electromagnetic wave absorber 1a of this invention pastes up the surface side which 
covered said metal skins 8 and 9 on apparatus from the result of the above Example 4 and the comparative 
example 2, it became clear that the electromagnetic-wave-absorbing characteristic does not change. 
[0024]This invention is not limited to the gestalt or example which were described above. For example, 
metallic thin plates, such as a steel plate, a stainless steel plate, aluminum alloy sheet metal, and titanium 
alloy sheet metal, can also be used for said metal layer. And the construction material of a metal layer will 
not be limited especially if a millimeter wave can be reflected, but the coating method is also possible for it 
at said adhesion or electroless deposition, electrolytic plating and not only electroplating but chemical 
plating, etc. The polyether imide which becomes said sheet 2 from heat-resistant polymer, The synthetic 

8 



JP 2002-118008 

rubber which has the heat resistance of plastics, such as polyamidoimide, polysulfone, and polyether ketone, 
styrene-butadiene rubber (SB R), isobutylene polyisoprene rubber (IIR), polybutadiene rubber (BR), etc., etc. is also 
applicable.The alloy in which the construction material of said soft magnetism metal powder 4 laid under the 
sheet 2 makes a base said not only Fe group alloy but nickel, Co, or this is also contained. The millimeter 
wave electromagnetic wave absorber of this invention is not limited to what could apply to any millimeter 
wave when it was a millimetric wave band (30-100 GHz), and also mentioned the use above. 
[0025] 

[Effect of the Invention]According to the millimeter wave electromagnetic wave absorber of this invention 
explained above, all the millimeter waves that advanced into the inside by the metal layer covered on the 
surface of the sheet reflect, Without producing a gap of the absorption feature by the adhesives for sticking 
on apparatus, in the electromagnetic waves of the target millimeter wave, highly, it is stabilized and a 
necessary absorption feature can be demonstrated. Since a heat-resistant sheet is used, the stabilized 
absorption feature where thickness could not change easily due to thermal change etc. can be held. 
Therefore, if the electromagnetic wave absorber for millimeter waves is arranged, for example to the 
position in the housing of a millimeter wave radar, an unnecessary millimeter wave can be absorbed certainly, 
the above-mentioned radar can receive only a predetermined millimeter wave correctly, and an exact 
function without malfunction can be achieved. Since it has the weatherability which is equal to change of 
ambient temperature, and bearing-certainly-high humidity moisture resistance according to the millimeter 
wave electromagnetic wave absorber of claim 2, Since the thickness of said sheet does not change, either, 
also when it uses under various environment, a necessary absorption feature can be acquired by being 
stabilized highly to the electromagnetic waves of a predetermined millimeter wave. 
[Brief Description of the Drawings] 

[|)rawingJjBoth (A) and (B) are the sectional views showing the millimeter wave electromagnetic wave 
absorber of this invention. 

[D vying . 2]The graph which shows the damping property of a millimeter wave [ in / in both (A) and (B) / the 

example of this invention ]. 

[Dravying 3]The graph which shows the damping property of the millimeter wave of the example or 
comparative example from which (A) and (B) differ. 

[Dravyinf L 4]The graph which shows the damping property of the millimeter wave in the example or 
comparative example from which (A) and (B) differ further. 
[Description of Notations] 

11a — Millimeter wave electromagnetic wave absorber 
2 Sheet 

4 Soft magnetism metal powder 

6 aluminium foil (metal layer) 

8 Cu plated layer (metal layer) 

9 Ni plated layer (metal layer) 

W Millimeter wave (electromagnetic waves) 

[Translation done.] 
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4] 76~77GHz©3U ig©®i&^fuffB 

iz-htSfiAlfLfcSSKfeitSSIMafi^ l 5d 
C ££#«£ir;58f5j<S 1 ftM3 ©fanMcfEK©3 V 

[0 0 0 1] 
[0 0 0 2] 

s 5 u » tms n% -fe w e> o lift, 

9, m, ^tcimm^-DT, *zvi/y9 

7 6 G H z %M±6 0 G H z ®M8»<£>«fflfi#ffl^S 
[0 0 0 3] ±E««KiS*MV^S^Uai/-^tt, «iS 

k. tf 7 6 g h z (onmwL%:?mmmm-f% 3 umm 

[0004] te:J5?, S^ffiSttT^SWKiaeftiK 



U'K^-^fc^KgfMK^igL/cJi^ #U*.tf+ 1 2 
5 °c- — 4 o °cco»HMS)S©^f[:Kiit^siffett^5f< 
46sns„ LfrU ±iSi«WJxfi/ya, + i 2 

nTLSd, tV^fflll^ftSo Sfc, missus 
■5 S 7c&, fflfcfcf W^Offttfcjgittaifcfl- 

wijh o asE t ssm^ a Af a /c * ©jj» fc <t 

LI:?, fcV^KSfc&So 
[0 0 0 5] 

-3 T fe Mii fc f 5 3 U \m K fcv * T ft < g£ L feeRHXW 
[0 0 0 6] 

[0007] cncinff, ^-h©faftfr©it®fc« 

S 3 U iSC^KtfcV^TfiffMCKlRlttt^ft < flog 

Mf*>6M^{i'MfB3 U Sl/-^©ff{*K*^S0fSO 
t?fr, ^^©^v^ssast^ll/c^c: fc^T-tSo 

[0 0 0 8] S/fc, MlEv'-K^ K«Ht#UV-fr6 
MPP S (*iJ7i-l/yt/I/7T>f K)«flB, L C P 
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2 5 °C- — 4 0 ■COSH^Sac^ffcEBASW^tt 

ft bT3fBO>RiRWtt*ffi<SSbTffS C fctfT?f? 
[0 0 0 9] St. MIB^Slti, bSIB^-KOSSK: 

^■ftfga if K <£ D S fcft. S^ffiftKiRttfca 

±fa«wi©^«^#ii-fs^^a<, ttugg 

ffl»T S d £ K i D , FJT/E© 5 U KK^SC Lfe«SffiSK 

^mwmc a. s ~ v z^na z ©tg^i»^$ 
^y4i©^t^sn, &mmmMm*v*. c u 

mm&m * v +^ s a s mw§ ©^s * y *jh k <t -3 t 

JfJfitrScIfcfcT-^So 
[0 0 10] JH^T, 7 6~7 7GHz©5UI©tl 

ns 0 cntinu, »mmmLfc^v : &v-^cto 

V^T, 5pSft5UiS*a6lRU ±fEW^Efc^T7 6 
~7 7 G H z OM4^ 'JiS^tyi'y^LTMCS 

«#§a if K t Si/H Rlfll"?* 5 „ 
[0 0 1 1] 

&mi^Hffit«cfjH^5 0 gi(A)a, *mm^. 
u kamsimpkm* i ©w®^ u BiStt* 0 u v-© 

75X^y^BaDflo«i14©^-b 2 iu c<0S/ 
-b 2 £(5i^-CfflSL7c#;iltt^Jll»*4 fc, ±aB 

e/- b 2 ©-^©sffifc/p^ft i o o ^ m ©g#Mif 7 

^©JKfcSWiiSrKKU z:ne.i:^-h2 0J?2 

t tmr, nm&mm i *^3fs©^ ustm-rs 



Ktt, 09*tfF e- 1 3wt%C F e — 7wt% C r 

- 9 wt % a i a if (omt&&&*mm Lzrv^^xm 
■vmmhfc^ M^-&mc&t)¥i%n%6~i o ^m© 

s «sg^ l c p mm& h ©HJi&ttJfl u s as t b 

U 7 ^XfflKJtbT, 1 0 ~ 5 0 vol %Sg©ffl#^ 

1(A)(^«5^ USt^O. 8mm©aMfcS:S/- 
h2K^-rS. Sfcfc, S/- b 2 O^fOgSKg* 
SOB 7 fc/t- L T 7 7 1/ 5 - * A fg 6 * S mt S 21 1 K <t 
S/- b«©5 UiR«flB8R!3RiR# 1 £ UfetOTf* 

[0012] bi (B)tt, sasjgffi©5Uifcfli«ffift 

fXHtt^ii©* 4 L fcff S t#U0. 9 mmOS/- 

b2t, dCv'-b 2©-7?©gffiEffiaLfeJP$^2 
lim<DC u^?+l(^il) 8fej;t>*iP?^0. 2ftm 

oNi^7^i(«ii)9t, jb^s^snr^So ^> 

SWifflffifEMLfdi. -y^fc <t D C u p< 

y^PS^SKtcSa-rscfc^-pfrS., HI (A),(B) 
tpO^Bl^'T.t^fe:, 5Ui8OT«aaasRiRf*:i , 1 a 
tcfcfU 7/l/5-^Af@6^C u^^+Jl8t3j;tfN i 

^^^Jf9^sa$nrv^av^>-b2©affi^5, « 

X.S76GH z ©3 UiSOMKiSffffilS) W^SiffEA 
jfTSo fSt, ±flB«flSSWa«flSSS®iRft 1 , l a 
b 2 flElAt«„ d©^. SK«®:iRft: 1 , 1 

MflBaSWttJIALo'OiRlRSnS S*f«©T;b 
5 - Afg 6 S /c tt C u * y 8 ©^SJI (c Slf Lfi 
off /fc £ Alf b ZcHerS W fcSV>E Ltx* * 

CJ7^a ynx) sns <dt\ ftrnttz 5 U ig© 



[0013] ±fao<t 5 a»K®;iixf* i , 

Jf , S/- b 2 < as J; 5 K» 

tf$nTV^S©T\ M^-^7 6GHz©5'J»cm 
'>a< tfe 1 5 d BK±. MftWtfS^2 0 d B©?J*S 

a^a^tssffit-scit^tgtaso $/c, ^-b2 

S g®ffl!l*aSg E Pfi D S C i: K <fc D , CMKffl^S 
^S„ L^fe. J/-h2£Hiitt#'J-7-frf)ftSP 

p s^aiaif©7°5x^-7^*wv^nTv^s/ca6, « 
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■ox, 3 U?Sa©*il?RKMLTSIMa©^-^*S 

h 2 K a, U V-fr 6 & 5 7 7 u ji d A $ fc« 

[0 0 14] 

[HWJl, 2] eicTf, #fgfl©J|{*fi^fl7W^ 
^T»5 0 U v-fr 6 * S 7 7 U 71/ rf A© 

Yb'J7^£»U F e- 1 3wt%C TfrZ1kt)*m 10 

eg 8 /i m<D%m&&mmM \ * 2 5 vo i %©#j i^-ega 

8 mmX 1 0 OmmX 1 0 0 mm©->- b 2 £rf§fc 0 CI 
©i/-h2©-7jOiffit, Jf£$J 1 0 0 (imi 1 0 ji 
m©7^ UMitM(teX 'J-X^SS : Y-9 4 
7 9) 7?r^LTj¥S 5 0 ^m<DTJl5.=-^ L,m6^m 
BT&Z. £#©J3?#0. 9mmT-<fc5^SS 

ii©5 u asfflmnaSKM* i we Lfc„ c <dwwl 
mm i a. 7 6 g h z t -r a 5 u m,x%> a „ 

[0 0 15] S/c, tufe£^CJ;5£i^Lfc!^tt£ 20 

jgi»5ic4^Cf7^u;i/=fA*^at)aJpj¥s t#o. 

9mm<03/-b 2 tC^S-^©gffitC^U SM»fI 
^ y+KJ: DJf £ 2 M m©C u ^ y*JB8*«KS« 
U J tO±KW?0. 2fimON i^y+JH9*SaL/ 

COMKiKMf* 1 a t s 7 6 G H z tfft&fc-f 3 3 U 
rST-feSo MfBHl (A), (B)fc^LTti?^ HffiM 
1 , 2 ©Wffig^HXf* 1 , 1 a IC mf a is- b 2 © ^ 

6, 7 0-8 0 GHz©3UK^«(i5MK§0©Sffig so 

MS) w*. nmmmm 1 , 1 a ©->- b 2 

ZnmLfco COB, ^5S»cTi:K*lJSSSfM» 

Lfc 0 ^©^H£, 02(A), (B)C^77fc^Lfc 
[0 0 16] 1112(A), (B)©^77EJ;nii> HS&M 
1 , 2 ©«H«©M* 1 , latt, j?nt76GHzM 
iS£»^T, K*f«*©tf-*P*#U W2 0d 

ffll7^LT7^5^^AfB6^IfiDmt7cD, Cu 40 
pty^J!8fc±tfN i ^7^il9*»frrac:fcfc:J; 
»7 §M©^-h2rtKilAL/c3UigWa, 771/3- 

km v> a mmmm ta§ kux# tt©-f n* mf a t « 

hx/Ej1 , 3©7 6 GH zMifiOS'JSlttS^T, * 
[0 0 17] 

[»m 3 ] mrnrnm 1 tmv&SKmtthB.'omv 

^X**^S^5K«!l3 05UiRffl««aR!RiR# 1*5 so 



RS#L/c 0 cn6fe76GHz©5'JiS^Mitt 
a „ 1 ft© 3 U K/B«BBB6»IK# lta, 12 5 °C Kip 

^L_a-3 1 o o ommc^-Dxm^^muum^n-D 

fco 3:7c, glJ©ttfl£K5RlK# 1 E(t -4 0°CE^SPL 

toioo ommm-Dximtzi&uimztn-Dfco 

HtSijOftflBBSKlRf* ltH, 1 2 5 °C fc - 4 0 °C fc t 

ftns9o<fctf^w* i oftrsf-iimLR-Dsamc 500 

fflwm lESim 8 0 °c ? fl^fflft MS ( R H ) 8 

0 %©mtt\ 1000 Bt HKgts t> -r a mumu 

[0 0 18] K±©M*WJtSfib/fcHS£M3©4ft 

©«si«5SiKf* 1 fcSB/fc 1 «©*®a©«M5&M* 

lKo^T, wMtmVJj&X7 0~80GHz©3U 

fcKfonj-asifMa«*rIiJSL/c„ ^©fSH£03(A) 

©?77t^t, H3 (A)©^^7K<tnfi\ HSSM3 
© 5 ft©SKK05M* 1 It, *M© fe © fc MSB 4 a* 

©ffia*ML/fcfe©fc*^ Mnfe7 6 ghzUtEk^ 

X, SI«S©h°-7P*#L, Iofi2 0dBOgM 

3 'JS^»S S/- h 2 ©eSiRWtt^UKWt^tL 
[0 0 19] -7?. Mft*UXfl/y(C P E)©Vh 

« 3 1 p c^-rx^^rr sit«M 1 ©«is®:iixf** 2 

ftS^L/fco cn5fe7 6GHz05';a*J«J:t 
S„ c©^«lRt^ 12 5tEMlI-3m 
L fe 0 121* fe © fc *ffiffl© fe © 1 1 0^ 

t, ±mtmvjimxnw:m%AMu mmnmtt 

rfJ/ELfco ^-©|g**H3 (B)O^77E/Tt 0 03 
(B)©^77icj;na\ 51*1^^*^1© fe ©a, 7 

1^2 0 dB©SI«afi*^Lfc„ U*^U B3(B)tfi 
Vffltin**? 1 2 5 °CIC 1 HtP^toiS • Mf Lfcfe ©tt, 

aasf t# u u >^ s a 5 s/- b l x . % © 

t i£sns„ «±©^»j 3 fc«t tf jtKW i ©iss^ 
mnx^^>ctmmLrc 0 

[0 0 2 0] 

[UstM 4 ] Mta t ra c «t 9 l fttttt&&jHffl* 

4«tSJ|?ttf0. 9mm©7^'J7l/d , A©->- 
h 2 Kfetta-73©*ffiE^ »€»SB^ 0 
»?2|im©Cu^y*P8*fifc:S[«U *C_hCJ? 
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SO. 2^ m©N i p< -y *g 9 £«LT, tufB^ffiM 

2 1 m w-jx%m&mtm 4 ©3 v mnimmiu 

ft 1 a 4 ftSffLfc 0 CinS t> 7 6 G H z ©5 UiS% 

Mitts, $fc, ±iat^i2Wtt^s»*4^a^ 

U&OWCJK t ©7^ U;l/dfA©S/-b 2©*frS* 

s ibiwj 2 © = u imnmmium \ ms^\,it a ^ 
net 7 6GHzo5'j$tMim. 

[0 0 2 1] WmW>%, lft©=UKfflm«5S 
UXft 1 a EH, *©5/- h 2 ©MIB^ y 8 , 9 « 

X'J-xAttl : 9 4 6 0 PC)£g»Lfc 0 it 

mm 2 © d % , i ft© s v wsmmmLWo y~vz 
©igffit fe±ta tm vms ©p mmmztmm ltc 0 $ 
it, mmm 4 © ? ts, so© 1 w>*s— y 2 t^w-swaa 

*y*Jl8, 9«i?Wtiffitclt J¥£ 1 2 5 jim 
©7^U;l/^K«iJ(^± : 9 4 6 9 PC)^fLfe„ 

-7?, mm 2 ©9 so© 1 «tos/- h 2 ©affit t 
±Betpcjp$©pc*fi#m^g#L/fc 0 jec n»j 

4 ©9^, MCgiJ© lft©S/-l> 2EfcttSM!B^-y* 
18, 9 ft^S Sn/citffiEtt, #S 2 5 5 /i m©7^ 

vfrmnmim-t ■ 9 4 7 3 p c)^g#Lfe„ -7?, 

ttf5M2©d*., MEgiJ© lftC^-h 2 0gffiEt_h 
fHfc^CJ?5©^C5te#M^a#Lfc 0 ffi, cnSOB 
3 U KfflSSMOKtRft (la)m ti'MfB 3 U 

tfiisnft c u ^ ^ +1 8 1 n i ^ y *jb 9 ©it®± 

[0 0 2 2] *f«© fc ©^CflfiSM 4 © 4 ft© 3 U 

mmwmw&w 1 a e^>t, mih t m cysmr* e 0 
~9oghz©3u fflmoWBmntmw.ttnzn 

^©fSJS£H4 (A)©^77l^lfe, $fc, *f«© 
& ©*itfr.t£$3M 2 © 4 ft© 3 V «ffl«I^?£iKft fe, 
±fBfcP«(c:SI«sa^rIiJSL/c„ ^©^S*0 4 
(B)<D^^yic^LTc 0 H4 (A)©^57Ej;nf^ ft 
ffi^ij4©4ft©3UffiSKS®Hmi a *©!©£> 

© fctwa 3 mnommmmmmthtc^ ©fan& 

^ 7 6 G H z tfffiEfc^T, K*fW«©tf-* p^# 
bJ.o^2 0 d B©SlfMaS^L/c„ ctlH, 7^ 
U;l/dfA©->-h 2©»C u^^^iiSfccfetfN i 

^^+Jl9^ffiaL/cctcj;D, ^©±EfM©jp£ 

©K*m*g« LT fe . 3 U Stf .BE* y *jf 8 "Z^T 
SifTSfeft, MIHI I ;#M©i5«*Sit?»^t4<, S 

Mwm.n\f.-^^ti 6 g h z ffiEt^iaaftfe 
fe©tgt>ns<, 

[0 0 2 3] -75", H4 (B)©^77ia«l ftfg"? 
^*«#©«^«lKft&, 7 6 G H z ^jgfcfev 
T. SSJ«aiOt:-^P*#Lflofi2 0 d B©Kf« 

«*^bfe 0 ufru 0 4(B)^©5m -£§m 



%£?s=.&m^twmmmmmLfc 3 ft©im 
•f -sffiiSLivfto cna, jttew 2 -ca^- b 2 ©it 

ffitlSKtufStt#M*S# Lfefe*. 3 u «^5te#ffl© 
ftgPS TjIA L^Wf K^Mt L/fcfSJH, SlfMs© tf 
- ^ p t>m 4 ( B ) © ^9 7 © cfc 9 K-f fiTV ^ © fc 
fSSStiSo K±©H»J4fej;tj ; i:b©M2©ISS^ 
*%Bj5©mil«®:iRf* 1 a a, tm*y*MS, 9 

r^£^?ctm!WLrco 
[0 0 2 4] *mmi£. &±.teWmh*:B!&<PmB&Mte 

isssfisfeowiav. mar, Mts^ajiEa, a 
xfywil, 7^3-^Ai^S*, ^^y^ 

mm<ottmz. 3 u ^EiMt^-^nawt piss n 

^©Sa73ffifetufBg#, SfettiSM»^-y+^m 

RjtMTSSo Sfc t93B^- b 2 KB, Biffi^Uv- 
!^e.a« *° U x— r;W 3 h\ *° U 7 3 bV 3 F, *° U 
^Ux-x^by&if©^^.^^^^ 

?Vy3k{\ I R), *'J^^xy3i(BR)SH© 

h 2 tilHSf S tff!BWI4^S»* 4 ©«««, ME F 
ei^EI^f, Ni^Co. $5VHitin^-X 

k-rs^t^snso ^> *f§w©3y«*ffiS®iR 

ftfis 3 U 3 0 ~ 1 0 0 G H z ) "e&ftiffaft© 

[0 0 2 5] 

M©^S] «±kML/c*%HJ!©3 US«fl3Bffi5R 
HXttC ctntf . ^-hOSffiEIgL^HEJ; t> ft 

tbtogmmte * s Bftuxft 'K©fn^r^ c t & < , ^ 
^ t 3 y rs©s^«K fev ^ Tffim®wsm&*M < 

— hSffl^5CT% iWfftS H K <fc D iPS *W t L E 

y «^-^©Kf*Efc^j-spjf£©f3iME 3 y 

tr, ±BBl^-^mS©3 u»o**iEffllfc:SM'r«e: 

§o Sfc it*iS2©3yrS1lffi!SKiR#:Kcfcna\ n 
HMSS©SfbEif^Siffitt^, ^SRKfflt^KBA 

fct, ME^-hojs^t^tLav^ca, BffS©3y 

SOlltES L TFjTS©PSHX#tt*^ < "SSL Tt#S 
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mn (A), (B)imic*&m<D$vmmm.mm 
[H2] (A), (B)imic*mmmmimc&}%^v 

[0 3] (A), (B)tt»a««fltM$fettit«M05U 

[0 4] (A), (Bjasfca&snfifiMSfeattKMK 
feus 5 y soHaaettfcgVf ^57o 



i, i a-suassn-mum 
n i tv^mmmm) 



[HI] 



7^ iff (&M) 



« , o • o " • .« .... 0 % o ■.«* ° . "o • ..o.l 




| «iB8MMRttI t = 0.8mm Al jSSJi';tt^| 
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F #-2*(##) 4F100 AB01 AB01A AB01B AB01C 
AB02 AB02H AB10 AB13 
AB13H AB16 AB17 AB33B 
AB33C AK01A AK25A AK25G 
AK52A AK57A ANOOA AN02A 
BA02 BA03 BA06 BA07 BA10B 
BA10C DE01A EC18 EC183 
EH71B EH71C EJ19 EJ192 
GB32 GB41 JD08 JD14 JJ03A 
5E040 CA13 

5E321 BB23 BB25 BB32 BB44 BB53 
CC16 GG05 GG07 GG11 



